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Table1 Qorrdaion o plant gowth parameters with goath duration of
, ’ rice under two N gpplication rates
, pH(1 1 ) N Qsficent
7.6, 6.49 gkg ', 0.88gkg™ ', cK *N
12mgkg‘1, 15mgkg'1, 140mgkg'1 Qan yidd 0.798 0.508 "~
1.3 Biomass accumuiation 0.674" 0.330 "
2 (CK) N accumulation 0.214" 0.114
180 kg hm™ 2( +N) Physiologicd N 0.827 " 0.5136 "
( 1 ) use dficiency
, N 54 54 36 36 kg hm 2 N concentretion in grain -0.718™ -0.501 "
1 P35 kg hm’ 2 ( N concertration in sraw 07787  -0.447
) K 130 kg hm’ 2( N accumuation in grain 0.679 0.132
), N accumdationin grav - 0.572"° - 0.132
, , Dok 1% Note: ** | dgnificant a 1 %devel
( ) 3 . 1 :
12 ,
( 30 cm) ; 53 % ;
1 mf( x 15 cm x 20 cm), 180 kghm 2 106 3
, 30 ), 1062 ;177
5 12 )
30 d 1 ,
1 , , 180
, kg hm™? ,
1.4
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( 2 : :
200 607 gm 2,
, 410g m ?; 323 89l
, gm ?, 476 gm 2, 16 %
2
Table 2 Vaiation o N uptake and utilization of rice with gerotype
Range Average ANOVA
Parameter
CK +N CK +N GxN OV (%
Gaotype N rae
Semilae rice
Qainyidd (gm™? 67 406 247 595 203 372 o o o 46.5
Biomass accumulation (g m™?) 441 1026 972 1720 711 1057 i ** ** 28.7
N accumuaion (g m ? 4.97 11.0 815 19.1 7.55 13.6 ** *x ** 38.6
Physological N use ficiency (kg kg™ %) 12 48 10 40 32 26 ** ns ** 23.0
N concentration in grain ( %) 1.06 1.9 1.10 234 1.43 1.65 i ** ** 14.7
N concertretion in sraw (%) 0.61 1.37 0.70 1.59 0.93 1.13 *x *x ** 21.3
N accumulation in grain (g m™ ?) 0.96 572 2.28 12.0 3.26 6.60 *k *x ** 47.8
N accumulation in sraw (gm” ) 275 7.12 4.42 11.9 4.71 7.67 *x ol bk 33.7
Lae rice
Ganyidd (gm™? 209 607 323 743 410 476 o % ** 22.0
Biomass accumulaion (g m~ ? 603 1330 1129 1910 8% 1178 *x *x ** 24.6
N accumuation (g m™?) 4.9 11.0 2.8 23.6 801 13.3 *x *x o 333
Physologic N use efidency (kg kg™ ?) 23 90 22 80 51 36 *x *x w* 19.0
N concertration in gran (%) 0.90 1.42 1.08 175 1.14 1.39 *x ** ** 13.8
N concertretion in graw ( %) 0.49 111 0.33 1.43 0.71 0.99 *x ol *x 23.8
N accurdation in gan (@ m 9 2.08 6.45 154 12.8 4.57 6.48 ** *x ** 28.9
N accumuaion in graw (g m-? 2.15 5.96 179 121 3.44 6.95 ** * % ** 44.8

Dok 1% Ns, Note: ** dgnificant a 1 %deve.
800 R
—  Semilate rice
B 1l I ° .
o0 600 _i? ? *
; b . B = * *
g 8 - .
s .
z € . . ."0.’ A g .
vy
E, iy 400 } . a;v o % °,
5 % o 03 3‘., RSN
= X ‘.‘ ¢ loe ® Mean yield
] E * <o L J
> 200 o . L4
€ o
£ m e \
0 L L L L L )
0 70 140 210 280 350 420

fIKBOUK ¥ 1™ it

Grain yield at low N rate (2 m?)

1
Fg 1

, Inefficient-indficient cultivers;

ns: rot sgnificant

2
900 [ W
Late rice B,
Il =1
= *
675 + 2
L4 /'. g
J0, .
o
L « o
450 [ sy
V-3, fli .'..0
Mean yield AP 4
® o
225
Il IV
0 L L )
0 90 180 270 360 450 540 630

KUK ¥ 1™ it

Grain yield at low N rate (g m )

Didribution o the rice cultivars differert in N use dficiency
Note: s

Hficient-dficient cultivars; ,Indficient-ficient cultivars;

, Hfident-indficient cultivars
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80-4 20 , )
4007 35 (2 0.388,
(Inefficient-efficient) )
) 0.552,
15 , 3010
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, 19 9
, 11 63 ,
15 (4) ( Inefficient-ineffi- ,
cient) , ;
, , 180 kg hm™? |
1033 BR36 27 ) ) )
Hio 37 ,
3
Table 3 Qortribution of conponert traits to the sum o square of grain yidd
_ | CK +N
Gorrporent trait Boresion 0010 XV Y
Qain yidd Gv Y
N accumuaion Na X1 0. 240 0.245
Semilae rice Physologcd N use dficiency Gnv/ Na Xo 0. 760 0. 755
N accumuaion Na X1 0. 388 0. 552
Late rice Physologicd N use dficiency Gwv/ Na Xo 0.612 0. 448
4 L
4 L 1 4 1

177
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4
Table 4 N uptake and physologcd use dficiency o rice plants dfferent in gerotype and NUE

Senilate rice Late rice
Parameter
N rae
High NUE Low NUE High NUE Low NUE
Qainyidd(gm™? CK 285 140 493 329
+N 497 273 567 386
Biomass accumuation (gm”?) CK 831 609 1038 781
+N 1266 901 1333 1021
N accumulation(g m™ 2 CK 8.46 6.66 8.75 7.52
+N 15.0 12.8 14.4 12.2
Prysiologicd N use CK <7 21 57 44
dficiency(g g™ %) +N 33 2 39 32
N concentration in srawv( %) CK 0.85 0.97 0.65 0.81
+N 0.97 1.28 0.92 104
N concentration in grain( %) CK 1.36 1.51 1.08 1.19
+N 1.53 178 132 1.47
N accumulation in grav(g m™?) CK 4.65 4.56 3.53 3.68
+N 7.42 8.06 7.20 6.71
N accumulation in grain(g m™ ?) CK 3.8 2.70 5.22 3.84
+N 7.58 4.78 7.2 5. 60
5
Table5 @Ganyidd, N uptake and physologcd N use dficiency o typicd gerotypes high and low in N use dficiency
Qainyidd N accumulaion Physologca
Type Gerotype (gm? (gm? N use dficiency (gg™?)
CK +N CK +N CK +N
Semilae rice
Yutiandabamang 358+36 575+65 10.5+1.0 16.7+1.6 34.0£4.2 34.4+2.3
High NUE 80-4 311+23 532+58  9.43+0.82 15.3%1.5 33.0£2.9 34.7+3.0
199 Mijing 199 40225 701 + 56 11.0+0.9 17.9+1.7 36.4+2.7 30.2+2.3
Carharoli 325+23 707+45  9.66+0.57 18.1+1.5 33.6+2.3 30.1+2.9
48 Xiushui 48 406 + 19 505+54 875+0.75 19.1+1.6 46.4+4.2 3L.1+2.5
6 Xinjing 6 38820 444+41  9.32+0.58 14.6%1.2 41.6+4.0 30.4+2.9
8 ltdy8 134+12 151+12  7.44%¥0.36 14.4%+1.3 18.0+0.9 10.5+0.2
Low NUE Dragp 184 +14 176+15  9.32+0.86 12.8+1.0 19.7+0.8 13.8+0.1
BR36 99+10 122413  6.2+0.78 11.4+1.2 15.9+0.6 10.7+0.1
1033 Shenrong 1033 125 + 14 193+14  512+0.65 8.15+0.98 24.4+0.8 21.0+0.1
Late rice
4007 536+ 23 63636 10.8+0.6 15.7%1.2 49.5+4.5 40.6+3.9
High NUE 421 Qianyu 421 565 + 36 891 +47 10.3+1.0 23.6%1.9 55.0+5.2 37.7+2.3
3023 584 + 47 63425 11.0+1.1 19.8+1.7 52.9+5.1 32.1+2.6
Nanguang 50345 621+65 875+0.78 13.8%1.5 57.5+5.6 45.1+4.2
7 Wuyunjing 7 596 + 54 631+75 9.14%0.89 15.7+1.5 65.2+6.5 40.3+4.2
38 Yurjing 38 607 +58 74356 10.3+1.0 20.8%2.0 59.2+5.3 35.6+3.2
Huangjinnwo 27515 312+25  7.16+0.45 13.7+1.2 38.4+2.3 22.8+1.2
Low NUE 326 Liagjing 326 218+ 12 319+24  7.22+0.65 12.7+1.4 30.2+2.9 25.2+2.1
M204 34926 305+15 8.94+0.78 13.8+1.4 39.0+3.1 22.5+2.2

Hio 209+12 302+25 8.92+1.11 14.6+15 23.4+£1.2 20.6+1.9
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VARIATION OF NITROGEN USE EFFICIENCY OF RICE DIFFERENT IN
GENOTYPE AND ITS EVAL UATION

Zhang Ydi FanJianbo Duan Yinghua Wang Dongsheng Yeliting Shen Q'rongJr
( Cdlege d Resources and Environmental Sdencess, Narjing Agricultural University , Narjing 210095, China)

Abgract N use dficiency o rice is key to its overadl yidd potertid , and dforts to inprove the key potentid mus be
guided by athorough underganding of the processthat governs N use dficiency. Feld experiment was conducted to assess differ-
encesingrainyied, N accumuation , and N physologica use dficiency between 177 gerotypesdf rice jgponica (71 samilate var
rieties (130 150 d) and 106 late varieties (151 172 d) under two levelsof N supply (0 and 180 kg hm™?) in 2003. Gain
yied and N accumulation increased with the N rate, while phydologcad N use dficiency decreased. Sgnificant differences in
gainyidd, N uptake and N physologca use dficiency were observed between gerotypes within the same variety group under
the same N application rate. Based on grain yied under two N rates, gerotypeswithin each group were divided into four types,
such as dficient-eficient , indficient-eficient , indficient-indficient , and dficient-indficient. High N use dficiency (NUE) cul-
tivars produced high yidds when N was gpplied , and low NUE cultivars low yields  Thus gerotypes which have promisng traits
for inproved N uptake and N physologca use dficiency are identified. Those with higher N physologca use dficiency were
lower in N concentration in straw at meturity. Further gudy is needed to d ucidate mechanisms involved in high N uptake and N
physologcd use dficiency.

Key words Rice; N use dficiency; Phydologca N use dficiency ; Variation; BEvauation



